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transform-ion cyclotron resonance-mass spectrometry, FT-ICR MS）分析培养体系
DOM 组成、特性的变化，探讨了微生物与 DOM 相互作用关系。本文主要的研
究结果： 
（1）厦门近岸沉积物表层 DOM 中含有大量不饱和脂肪族化合物等活性溶解有
机物（Labial dissolved organic matter，LDOM），这些物质在表层水体中能够迅速
被微生物所利用。大约有 66.5%的表层沉积物 DOM 在 2 天内被微生物消耗掉，
经过 110天的培养后，约 13.1%相对惰性的 DOM留存于体系中。FT-ICR MS结
果表明，在培养过程中不饱和脂肪族、饱和脂肪族、糖类等 LDOM 比例不断降
低，同时芳香烃、富含羧基的不饱和脂环族化合物（Carboxyl-rich alicyclic 




Pseudoalteromonadaceae、Piscirickettsiaceae、Flavobacteriaceae 分别在第 6h 至
第 1天、第 2天、第 4天成为优势物种。结果表明 LDOM是影响环境中微生物
优势物种组成的主要因素，除此之外，病毒裂解作用是导致优势物种演替的另一
主要原因，因为病毒裂解产物一定程度上改变了环境中 DOM的组成及特性，由








































Marine sediments are an important source of dissolved organic matters (DOM) 
that are the main substrate and energy source for hetertrophic bacterioplankton in the 
seawater column. Thus, sediment DOM are an important component of marine carbon 
cycles. However, studies on bacterial communities associated with sediment DOM 
bioavailability remain fragmentary. In the present study, a sediment sample was 
collected from Xiamen off-shore and its DOM was solid phase extracted for 
incubation experiments in the autochthonous seawater. Dissolved organic carbon 
(DOC) consumption, bacterial abundance, virus abundance, shifts in bacterial 
community structure, and DOM composition were analyzed. The main results are 
given as follows, 
(1) The DOC variation indicated that most of the sediment DOM (about 66.5%) 
were efficiently utilized within the first 2 days, while a small fraction of DOM (about 
13.1%) was relative refractory dissolved organic matters (RDOM) that persisted in 
treatment cultures after 110-d incubation. As shown using ultra high-resolution mass 
spectrometry (Fourier-transform ion cyclotron resonance mass spectrometry, 
FT-ICR-MS) grouping all assigned molecules, the sediment DOM contained an 
extensive fraction of unsaturated aliphatic compounds that could be quickly consumed 
by natural microbial assemblages. Generally, labile dissolved organic matters (LDOM) 
contained extensive fractions of unsaturated aliphatic compounds, saturated fatty, and 
carbohydrates were found gradually utilized in the treatment cultures during the 
incubation, whereas the refractory compounds including aromatic compounds and 
carboxyl-rich alicyclic molecules were found accumulated in the treatment samples. 
These results suggest that natural bacterial assemblage from the autochthonous 
seawater efficiently reutilized the labile sediment DOM and produced RDOM that can 
persist in the natural environment. 
(2) Microbial community composition changed dramatically after sediment DOM 
were amended into the incubations. In general, Pseudoalteromonadaceae, 
















1-d, 2-d, and 4-d incubations, respectively. The virus abundance and the virus to 
bacteria ratios were synchronously monitored. Likely, the dominant species were 
mediated by virus, and the lysis production contained a large fraction of LDOM 
which drove new microbial community formation. These results suggested that 
LDOM was the key factor governing the microbial community composition. 
Moreover, virus lysis could be an important key factor mediating the dominant 
microbial species, resulting in further microbial succession. After all, the dynamics of 
microbial community drive the transformation of LDOM to RDOM. 
 
Key words: Marine sediment; Dissolved organic matter; Microbial community; 




















第 1 章 绪论 
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要影响（Ridgwell and Arndt, 2015）。海洋有机碳库主要由溶解有机物（Dissolved 
organic matter，DOM）库及颗粒有机物（Particle organic matter，POM）库组成，
其中 DOM 是海洋中最大的有机碳储藏库，大约为 662 PgC，相当于海洋中 POM
储量的 200倍（Hansell and Carlson, 1998; Hansell et al., 2009; Williams and Druffel, 
1987），与大气中的碳储量相当。每年大约有 15-25 PgC通过海洋微型生物活动
以及大气、河流、地下水输入等途径进入海洋，很大一部分 DOM迅速被光降解，
或经过微生物呼吸作用转化为 CO2，另一部分被直接埋藏于沉积物中（Bauer and 












或颗粒物的溶解（Carlson and Hansell, 2015）。 
DOM的降解途径主要有（a）生物途径，如异养微生物的摄食和利用，（b）
非生物途径，如通过光降解反应被分解为 CO2、被吸附到颗粒物、聚合为聚合物
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